Abnormal hepatic lipid accumulation following treatment of diabetic rats with insulin and a high-carbohydrate, fat-free diet.
This study correlates the morphological and biochemical events during the accumulation of hepatic lipids in diabetic rats in response to insulin treatment and a high-carbohydrate, fat-free diet. Alloxan-diabetic rats were fed a high-carbohydrate, fat-free diet and treated with insulin for 12, 36, or 60 hr or 4.5 or 6.5 days. Samples of livers were obtained for determination of malic enzyme activity and the histochemical demonstration of lipids. An increased accumulation of hepatic lipids, although delayed, was observed following insulin treatment of diabetic rats fed the special diet. Small lipid droplets were visible after 36 hr of treatment, which later increased and coalesced into larger droplets present in all hepatocytes. Maximal accumulation was observed at 4.5 days of treatment. These changes were paralleled by an increase in the activity of hepatic malic enzyme. By 6.5 days of treatment, the lipid content of the hepatocytes had decreased and a periportal pattern was discernible. In contrast, malic enzyme activity continued to increase through 6.5 days of treatment. By comparison, no hepatic lipid accumulation occurred in regular chow-fed diabetic rats receiving insulin treatment or in diabetic rats placed on the special diet alone. These results suggest that the combination of insulin treatment and a high-carbohydrate, fat-free diet caused an imbalance in the production and mobilization of hepatic lipids.